silent demonstration, instructor-narrated demonstration, studentdescribed demonstration and student demonstration. The silent run provides the students with strong visual mental practice on which to base further learning. 2, 3 The learning and teaching process of practical skills can be strengthened by visual aids such as visual images and audio prompts. Available evidence suggests that the use of videos in teaching practical procedures has pedagogical benefits. 4 It has been reported that the use of multimedia favours millennial learners in dental education. 5 Millennials (also referred to as Generation Y) are born from the early 1980s to the early 2000s. It is known that the millennial generation is technologically savvy and thrives on immediate and continual feedback. 6 Videos capture attention and engage students in hands-on learning, through communicating facts and demonstrating procedures. The visual content provides a link between processing and recall of knowledge. By having the ability to stop, start and rewind, students can review segments of these complex procedures to ensure a better understanding of the clinical techniques. It also increases student motivation, promotes deeper learning and enhances learning experience. 7, 8 The use of instructional videos in addition to traditional classroom instructions has proven to be effective in developing cognitive skills, enhancing psychomotor skills and improving knowledge retention. 9 Additionally, video recordings ensure consistency of message and content when multiple learning sessions are required to accommodate student numbers. This reduces fatigue for the teaching staff and provides didactic rigour. Previous research supports the premise that multimedia presentations, with or without background music, impact student learning. 10 Our current study evaluates how different video formats facilitate student learning of dental local anaesthetic skills.
Although using videos to demonstrate clinical skills is not new, no available evidence currently measures how effective these videos are in improving students' clinical performance. For this study, we define "effective learning" as a "process" in which the students can successfully acquire clinical skills and demonstrate their potential application. Therefore, the purpose of this study was to evaluate the effectiveness of using online and in-class instructional videos based on the ATLS philosophy which teaches dental local anaesthesia skills using manikins to the undergraduate oral health students in the Bachelor of Oral Health programme at
The University of Sydney.
| ME THODS
The University of Sydney Oral Health undergraduate degree is a three-year programme. The Local Anaesthesia module is introduced in the second year. Prior to this study, this module consisted of didactic lectures and student-to-student preclinical practice. In 2017, it consists of didactic lectures and simulation practice sessions and is assessed by a theory paper and an objective structured clinical examination (OSCE). This is a performance-based test to measure students' preclinical competency. 
| RE SULTS

| Evaluation of questionnaire data
All students (n = 32) in the second year in the Bachelor of Oral Health programme completed the questionnaire related to the effectiveness of instructional videos. The analysis of the questionnaire data is summarised in Table 1 .
All the students agreed that their motivation to watch the videos was to refresh their memories before assessments. The observations revealed that 90% of students agreed the videos helped them to learn skills that required accuracy. It was interesting to note that nearly 90% of students thought the vid- 
| D ISCUSS I ON
According to current evidence, different approaches have been adopted by clinical educators to deliver knowledge and develop clinical skills effectively in students. As an oral health professional, competence in administration of local anaesthetics is a fundamental skill required for patient care. This study investigated whether instructional videos are effective, based on student feedback. The observations from this study support the available evidence on the benefits of instructional videos for demonstrating clinical skills. 12, 13 However, according to our knowledge, this is the first study that has evaluated the effect of instructional videos on clinical skills development in oral health students.
| Effect of instructional videos in developing clinical skills
Instructional videos are effective in assisting students in understanding and remembering the clinical skills and in refreshing their memory before assessments. Notably, they have proven valuable in meeting the needs of millennial students. 5 The students were motivated to watch the videos as they recognised the limitations of faceto-face lectures and simulation practice to master skills that required accuracy. Observations from this study demonstrating the benefits of using instructional videos to teach clinical skills are consistent with those of the current literature. 14, 15 Students valued the flexibility of access to the learning videos, with consistent information delivered in their own time, and at their own pace. 16, 17 According to Murphy et al 18 (2004) , dental students distinguish themselves as having strong visual learning preferences. Millennial dental students expect
Frequency distribution of number of views of the instructional videos within the 16-week period "on-demand" information via technology. As the local anaesthetics videos are only two-minute bite-size chunks of information, they meet the instantaneous needs of millennial learners and can comfortably fit into their daily activities. This microlearning method enables freedom and control, but at the same time deep learning, which may have contributed to the higher scores in practical assessments. 19 The "silent" videos were used as part of the ATLS approach for teaching psychomotor skills. These videos stimulated students' interest in the topic prior to their didactic lectures and have the potential to foster knowledge retention after attending didactic lectures. 20 Interestingly, the learning analytics showed that these videos were retrieved periodically by students until the end of semester period.
It was speculated that students were using these videos to rehearse for practical assessment. Although only 58% of students participated in the quizzes, it demonstrated the phenomenon of "testing effect." The quizzes promoted repeated retrieval of information which enhanced learning and fostered knowledge retention. 21, 22 The scope of the theory and that of practical assessments were different. The theory written exam (multiple-choice and shortanswer questions) focused on the molecular mechanisms, dosage and complications of local anaesthetics, whereas the OSCE practical assessment focused on decision-making and technical skills application.
The theory written assessment tested cognitive knowledge, which is one aspect of competency, whereas the OSCE examined a variety of clinical skills within a given time against predetermined criteria, thus demonstrating skills competency. 23 Therefore, there was no correlation between the results of the theory and practical assessments.
| Impact of the block injection videos on clinical skills
There was a statistically significant correlation between the number of views of the videos on administration of block injections and the marks received for the practical assessment. Amongst all the dental injections, the administration of the inferior alveolar nerve block injection is often associated with a significant number of failures or nerve injuries. It is technique sensitive which requires accuracy. 24 This could explain why students who spent more time watching the block injection videos subsequently received better marks for their practical assessment. One explanation for this observation is possible development in psychomotor skills through repeated watching of the block injections video. The use of visual imagery is more suited to visual learners for transferring practical skills. 20 With the addition of subtitles, it benefits both the visual and auditory learners which provides students the maximum opportunity to learn the clinical skills through a combination of image, sound and text. Students watch, read and listen to the video presentation, subsequently leading to better engagement and learning experiences. 25, 26 Evidence also shows that watching instructional videos significantly improved the effectiveness and performance of the clinical procedures. 14,15 The
Orientale et al 27 study (2008) proved that medical students who had access to Web-based instructional videos on clinical practical skills received better practical assessment results than students who were not given that opportunity.
| Observation of peaks in student viewing patterns
When assessing the number of student views of the videos during the 16-week period, 4 clear peaks emerged. These peaks were aligned with the detailed semester schedule and clearly provided the following observations. The highest peak occurred immediately upon release of the silent videos, when students were instructed to watch them prior to the lecture. Two peaks coincided with the formative and summative assessments demonstrating that students utilised them for revision purposes. A higher number of views was observed before the practical simulation sessions, reinforcing the notion that the students felt the videos would be beneficial for their learning. Multiple student comments from the questionnaire stated that they found the videos helpful in preparation for the procedure and assessment time. This corroborates the timing of the peaks observed in this study.
| Student preference for video background music
Evidence suggests that music may also boost cognitive functions, such as attention, learning and memory. 28 Phan and Cheon 29 (2010) also report that learning can improve when multimedia presentations include background music rather than silence. However, Mayer 
| LI M ITATI O N S
Many different variables can influence students' learning of practical skills. The ATLS approach has been proven to be effective in teaching basic practical skills, but its effectiveness cannot be isolated in this study. Results of this study should be interpreted with caution due to its limitations. The results were only measured from a single, convenient sample. No control group was allocated due to the possibility of contamination within a small student cohort; students could share learning resources in their peer groups. Despite the contribution of this study to the literature, there are a few unanswered questions, namely the longitudinal impact of the videos on knowledge and skills retention and how it is transferred into safe clinical practice.
Available evidence suggests that using instructional videos to teach other clinical procedures has significantly improved the confidence of students in performing the procedure. 14 Future investigations will be focused on exploring the confidence and competence of students in administering local anaesthesia in patients after having used the supplemental videos. This will be highly useful to genuinely assess whether these e-learning techniques improve students' clinical performance.
The effectiveness of using instructional videos to teach clinical skills was studied using univariate analysis. Future research is recommended using a multivariate analysis for a better understanding of the influence of other potential variables, such as cohort size, educator-to-student ratio, length and number of learning sessions.
| CON CLUS ION
Multimedia learning in higher education promotes flexible approaches to student learning. Instructional videos are effective in complementing the ATLS approach in teaching psychomotor skills.
Oral health students found local anaesthetics videos useful in revising clinical skills and preparing for practical assessment. Videos with background music were found to be popular amongst these millennial learners. Further studies are required to measure the retention of knowledge and skills in students using videos and manikins compared to traditional student-to-student practice. Competence in performing local anaesthesia is a complex clinical skill that may be enhanced by multiple teaching approaches. Instructional videos are one additional teaching tool which may benefit students and reinforce calibrated teaching and learning.
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